Gas chromatography combined with mass spectrometry for the identification of organic sulfur compounds in shellfish and fish.
The authors determined that the organic sulfur compounds usually contained in crude oil can be used as a marker of oil pollution in shellfish and fish. Short-necked clams (Tapes Angdala phillipinarum A. et Reeve) and eels were maintained in a controlled laboratory environment in water with suspension of crude oil. Mass spectra and mass chromatograms of short-necked clam extract showed the presence of organic sulfur compounds of alkyl- (from C1 to C10) benzothiophenes, dibenzothiophene, alkyl- (C1 to C8) dibenzothiophene, naphthalene, and alkyl- (C1 to C6) naphthalene. Alkyl benzothiophenes and alkyl dibenzothiophenes of low carbon numbers were more easily transferred to short-necked clams than those of higher carbon numbers. Capillary column gas chromatography-mass chromatograms of crude oil and extract from the soft body of a short-necked clam showed the presence of organic sulfur compounds of alkyl benzothiophene (from C2-C6), dibenzothiophene, and alkyl dibenzothiophene (C1-C4). Besides sulfur components, various other compounds were contained in crude oil and short-necked clam, namely alkyl benzene (C3-C9), naphthalene, alkyl naphthalene (C1-C5), phenanthrene, alkyl phenanthrene (C1-C6), n-paraffin (C12-C21), and probably pyrene and alkyl pyrene (C1-C2). Also, mass chromatograms of crude oil and the extract from eel flesh showed the presence of alkyl benzothiophene (C1-C5), dibenzothiophene, naphthalene, and alkyl naphthalene (C1-C5). Data indicated that the organic sulfur compounds and polyaromatic compounds could serve as markers of oil pollution in shellfish and fish. for the identification of sulfur compounds by capillary gas chromatography/mass spectrometry, a new intensity matching method was devised.